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This-invention relates to apparatus.for cof- 
fee brewing,-and more particularly to a raethod 
-and means ,for brewing coffee by the use of 
electromagnetic wave energy, for example in the 
microwave region of the frequency spectrum. 
An .object of .this :inentioï is to devise appa- 
ratus forbrewing coffee extremely rapidly, such 
,coffee .at the saine rime having an excellent 
avor. 
Another object is to devise apparatus for brew- 
ing coffee with the use of electromagnetic wave 
.]energy for heating purposes. 
A-further 0bject is to devise apparatus for 
brewng coffee by the use of electroraagnetic 
wave =energy without burning the prepared cof- 
fee. 
A still further .object is fo provide a novel 
vacuum-type .coffee brewing device. 
The foregoing and other objects of the pres- 
eut.Invention will be best understood from the 
following description of an exemplification 
thereof, reference being had to the accompany- 
ing drawing, wherein: 
,Fig. 1 is a central longitudinal section through 
a.. coffee brewing device according to this inven- 
tion; 
Fig..2 -is a top view .of a cIosure member of 
Fig. I; and 
tIg. 3 is a sectional view through a .-micro- 
- ,vave cooking aven showing the coffee brewing 
device of Fig. 1 therein while being utilized to 
brew coffee. 
Now referring to Iigs., 1 and 2, the numeral 
I generally indicates a .coffee brewing device 
according .to this invention. Device  is a tvo- 
section or wo-container vacuumtype coffee 
brewer having an npper section or container 
and a lorer section or container 
The fiask-like lover, container .% in which the 
water 4 is placed, for cofee brewing-purposes, 
is-maie of vitreous materia!, such as glass, and 
'hasa fiattened base 3a, an pper open end or 
mouth $b, nd a neck c '. A portion of the in- 
.nerf/surface of .neck c, .adjacent the upper end 
: thereof, bas a tapered or frustro-conical shape 
as shown, and .this-portion is preferably ground 
 fo a smooth flnish fo provide a smooth seat on 
which upper container 2-may test. A suitable 
 handle  may be secured to the upper frustro- 
conical or neck portion c of container , as 
by means of a metallic ring  which firmly en- 
, gages ,the periphery of said neck portion and 
.is secured to handle § in any suitable manner. 
The uPp.er container 2, in which the dry 
  grotmd coffee ]Is. placed for coffe brewing 
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poses, .is ruade .of a .highly :onductive .metal, 
such.as copper. Container 2bas an upperopen 
end xvhich .is normally closed by a removable 
cover $, also ruade of a highly conductive metal, 
 such as copper. Cover  .bas a-handle 9:lixed 
thereto by which said cover .may .be-manlpu- 
lated. Sid cover bas a-plurality of v.ent :holes 
I of small diameter therein..A handle  is 
suitably secured, as by wëlding or braztng, fo 
l0 the outer cy]indrical side wa-ll of container, 
Depending. centrally from -the main body' por- 
tion of the upper container 
bular portion 2a which extends through :moUth 
or opening Sb of lower container  lnto 'said 
15 lower container; the interiors of .containers 
and  are communicable with each other by 
means of said tubular portion. Tubular por- 
tion 2a is joined to the main. body portlon.f 
conainer 2 by means of an intergral tpered or 
20 frustro-conical portion 2b, the outer surface of 
portion 2b having a size and taper such that 
it .mates with the inner .surface of neck c-to 
provide a leak-proof ground glass or metal,te- 
glass joint between the mating surfaces of «con- 
2 tainers 2 and 3, without the necessity of. utlliz- 
ing any gaskets. 
A solid glass veïtically-extending filter-..rod 
I has an enlarged bulbous portion a inter- 
mediate its ends which engages the inner sur- 
.0 face of frustro-conical portion 2b, the outer sur- 
face of said bulbous portion being slightly-rough- 
ened in accordance with the usual practice. The 
upper end of the filter rod 12 is enlarged for 
a handle, while the lower end of the said rod 
35 ïs of reduced diameter and extends downwardty 
from bulbous portion 2a concentrically of tube 
2a but spaced from the inner wall of said tube. 
Now referring to Fig. 3, this figure fllustrates 
apparatus whereby the brewer  may be exposed 
40 as a unit to electromagnetic wave energy, or 
whereby both of the containers 2 and  raay: be 
exposed to such energy. A hollow rectangular 
prismoidal enclosure  is made of a suitable 
metal and has rather rhin walls as shown; en- 
5 closure 13 is adapted to serveas .the oven .of 
the electronic heating or cooking apparatus. 
The device I is placed in an upright position 
inside oven , said device resting-on the bot- 
tom wall of the oven. In order fo. allow access 
50 to the interior of the oven for Placing brewer 
 therein and for removing said brewer there- 
from, an opening 14 is provided in the front 
wall of oven 3, this opening being. closable by 
means of a hinged metal door §. When door 
 I  .is closed, the enclosure $ is,entirely: loed, 
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except for an opening 6 for the exciting raeans 
tobe described hereinafter. 
Numeral 7 generally designates an electron 
discharge device of the magnetron type, which 
includes, for example, an evacuated envelope 
ruade of highly conductive material, such as 
copper, and provided with a plurality of in- 
wardly-directed, radially-disposed anode vanes 
19. The arrangement is such that each pair of 
adjacent anode vanes 19 forms, together with 
that portion of the envelope lying therebetween, 
a cavity resonator whose natural resonant fre- 
quency is, as is well-known to those skilled in 
the art, a function of the geometry of the phys- 
ical elements making up the saine. For the pur- 
poses of the present invention it is desirable 
that the dimensions of each such cavity resona- 
tor be such that the wavelength of the electri- 
cal oscillations adapted to be generated therein 
has a predetermined value, for example on the 
order of ten centimeters. Wavelengths of this 
order lie in the microwave region of the fre- 
quency spectrum. However, electromagnetic 
wave energy of longer or shorter wavelengths 
within or without the microwave region is equal]y 
applicable for this invention. 
Centrally located in envelope 8 is a highly 
electron-emissive cathode member 20, for ex- 
ample of the well-known alkaline-earth metal 
oxide type, said cathode member being provided 
with conventional means (hot shown) for raising 
he temperature thereof to a level suflïcient for 
thermionic emission. 
The electron discharge device 7 is completed 
by magnetic means (hot shown) for establishing 
a magnetic field in a direction transversely of 
the electron path between the cathode and anode 
rnembers thereof. 
V/agnetron 7 is energized from any suitable 
source (hOt shown) and when so energized de- 
livers high frequency electromagnetic energy 
having a predetermined wave]ength to a coaxial 
transmission line 2, the inner conductor 
of which is coupled to oscillator 
and the outer conductor of which is connected 
to enve]ope !8. The high frequency electromag- 
netic waves are delivered in turn to a hollow 
rectangu!ar waveguide 2 by transmission line 
2; the central conductor  of line  extends 
into the interior of waveguide  near one end 
thereof, through an opening provided in one 
side wall of said guide, fo serve as an excitin¢ 
rod or e»citing probe for said guide. 
The end of guide  nearest this exciting rod 
is closed, while the opposite end of said guide is 
fastened to the rear wall of enclosure 3 by fast- 
ening rneans } and is open. The interior of 
guide  is placed in energy-transmitting rela- 
tionship with the inerior of cavity 3 by means 
of a rectangular apertuïe 8 provided in the 
reaï wall of said cavity, this aperture being of 
the sarne size and configuration as the interior 
of guide  and being aligned with said guide to 
place the interior of said guide in communication 
with the interlor of cavity 3. 
Microwave energy is fed by coaxial line 
and wave¢ulde , îrom magnetron oscfllator 
to the interior of oven ! , thereby fllling substan- 
tially the entire interior of enclosure 3 with 
electromagnetlc wave energy, for examp!e in the 
microwave region of the frequency spectrum. 
For a more complete explanation of the operation 
of such an oven, reference is hereby marie to 
the copending Hall et al. application, Ser. No, 
21,540 « fllsd January 11, 1947, in which an eleco 
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tronlc oven of the above type is dlsclosed and 
claimed. 
In order to brew coffee by the method of the 
present invention, water ls placed in the lower 
5 container 3 and dry ground coffee in the upper 
container  in the usual way, with filter rod 
 being inserted lnto the upper container. 
Thereafter, the device  is placed inside enclosure 
 ], the interior of which is filled with electromag- 
10 netic wave energy, in order to expose both of 
the containers  and ] as a unit to electromag- 
netic wave energy. 
The highly conductive or low loss metal of the 
upper container  acts to in effect refiect the 
15 microwave energy therefrom or to shleld the 
coffee inside the saine from such energy, thereby 
keeping such wave energy outside of the upper 
container and preventing adverse affecting of 
the coffee, such as burning or charring thereof, 
ri0 by the microwave electromagnetic energy inside 
enclosure  ]. Due to the provision of the metallic 
cover $ on container , the coffee is substantially 
completely shielded from the electromagnetic 
wave energy. The diameter of vent holes l0 
5 is such that, taking into account the wavelength 
of the wave energy inside enclosure $, these 
holes are too small to permit electromagnetic 
wave energy to pass through them, so that such 
holes do hot interfere in any way with the wave- 
0 shielding or wave-reflecting action of the upper 
metallic container. 
The material used for the vitreous or glass 
]ower container $ is highly transparent to elec- 
tïoma2ïetic wave energy, so that the energy 
,ï5 inside enclosure ] impinges on or is effectively 
applied to the water  in container ], heating sald 
water by such energy; when the water is suffi- 
ciently heated, it fiows upwardly into the upper 
container  and there contacts the coffee 7. 
.!0 When the electromagnetic wave energy is turned 
off, the water cools and flows back down into 
the lower container $ as brewed coffee, as ls usual 
in brewers of this kind. 
By the provision of a frusto-conlcal ground 
.5 glass or metal-to-glass joint between portions 
2b and c of the upper and lower containers as 
described, I am able to provide a leak-proof Joint 
without the use of a rubber gasket, which gaske 
mlght be burned if it were in contact with the 
50 outer surface of the metallic container . A1- 
ternatively, instead of the ground glass joln, a 
gasket of a certain composition which would hot 
so burn could be used, if desired. 
Due to the fact that water ls an excellent ab- 
s5 sorbet of electromagnetic wave energy, par- 
ticularly if the wavelength of such energy lies 
in the microwave region of the frequency spec- 
trum, coffee may be brewed extremely rapidly 
by the apparatus of this invention. Also, since 
60 the dry prepared ground coffee is effectively 
shielded from electromagnetic wave energy at all 
rimes, no burning of such dry coffee can occur, 
so that the natural excellent flavor of the coffee 
is hot adversely affected in any way. It will be 
65 seen that, in the exercise of the method accord- 
ing to this invention, electromagnetic wave 
energy is utilized for heating purposes in the 
brewing_ of the coffee. 
Of course, it is to be understood that thls in- 
70 vention is hot limited to the particular details 
as described above, as many equivalents will sug- 
gest themselves to those skilled in the art. For 
example, instead of making the upper container 
 from solid metal as shown, such container 
7$ could be ruade by platlng a fim of highly-con- 
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ductive metal on a container made from any 
suitable material. Various other variations wfll 
suggest themselves. It is accordingly desired 
that the appended claires be given a broad in- 
terpretation commensurate with the scope of this 5 
invention within the art. 
What is claimed is: 
1. Apparatus for brewing coffee comprising a 
source of radiated microwave energy, a two- 
container vacuum-type coffee brewing device, ]0 
the first container being metallic and being 
adapted to contain ground coffee and to shield 
said coffee from said energy, a second container 
permeable to microwave energy connected to 
said first container und a microwave energy re- ]5 
fiector for directing energy from said source to- 
ward said brewing device. 
2. Apparatus for brewing coffee comprising a 
source of radiated microwave energy, a two-con- 
tainer vacuum-type coffee brewing device, the 2o 
flrst container being metallic and having a me- 
tallic cover and being adapted to contain ground 
coffee and to shield said coffee from said energy, 
a second container permeable to microwave 
energy connected to said first continer, and a 25 
microwave energy reflector for concentrating 
and directing energy from said source teward 
said brewing device. 
3. Apparatus for brewing coffee comprising a 
source of radiated microwave energy, a two-con- 3o 
tainer vacuum-type coffee brewing device, the 
first container being metallic and having a me- 
tallic cover and being adapted to contain ground 
coffee and to shield said coffee from said energy, 
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a second container permeable to microwave 
energy connected te said first container, and a 
substantially closed metallic cavity surrounding 
said brewing device and energized by microwave 
energy from said source. 
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